During three research cruises (KY05-14, KY07-01 and KY08-01) using JASMTEC R/V KAIYO, we obtained 13 heat flow data with piston core samples across the Nankai Trough and the Kashinosaki Knoll (KK). Subbottom temperatures were measured by precise thermometers attached to the piston corer. Thermal conductivity, color reflectance and vane shear strength 
Introduction
The thermal regime within the accretionary sediments and underlying oceanic basement has an important effect on the seismogenic characteristics along the megathrust at the convergent plate boundary. Hyndman et al. (1995) However, it is necessary to consider some local disturbances that affect the thermal regime near the seafloor, such as rapid sedimentation on the trough floor (e.g. Hutchison, 1985) , the volcanism of seamounts, or time variation in bottom-water temperature variation. At least we need to know the heat flow in the incoming Shikoku Basin that is not affected by these local effects.
Recently many seismic profiles were acquired at the Japan Agency for Marine-Earth Science and Technology (JAMSTEC) in the Kumano region as a site survey for the
Integrated Ocean Drilling Program (IODP) in the Nankai
Trough Kinoshita et al., 2006) . These
Multi-Channel Seismic (MCS) profiles were studied and documented in detail, especially on the variation in basement relief and sediment thickness in the Shikoku Basin (Ike et al., 2008a) and around the Kashinosaki Knoll (KK; Fig. 1 ) (Ike et al., 2008b) . Turbidite sedimentation in the Shikoku
Basin is controlled by basement relief, leading to the local variation of turbidite units deposited during the middle Oligocene to the middle Miocene.
In this paper we present newly obtained heat flow data in the Nankai Trough off Kumano, mainly seaward of the frontal thrust, along the MCS line KR9806-02 (IFREE database center) (Fig. 1 ). In addition, we attempt to interpret the result and infer the thermal regime of the incoming (subducting) Shikoku Basin. 
Data acquisition
New heat flow data were acquired through three research cruises KY05-14, KY07-01 and KY08-01, using R/V KAIYO of JAMSTEC. The KY05-14 cruise was carried out using the 'Navigable Sampling System' (NSS) of the Ocean
Research Institute, University of Tokyo. NSS is a special purpose ROV that can carry a piston core sampler or a heat flow probe to the seafloor, and can make an accurate penetration to the point of interest through 2 video cameras attached to NSS. One heat flow measurement with core sampling was conducted near the summit of KK on the trough floor. 
Heat flow
In the deep sea, heat flow through the seafloor can be determined by multiplying the vertical thermal gradient and thermal conductivity of the upper few meters of sediment below the seafloor (e.g. Bullard, 1954 Fig. 2 ). These probes are lowered from the ship to the seafloor with the steel wire string mounted on the deep-sea winch. In order to obtain reference temperature data the probe is left still for 5-10 minutes about 30 meters above the seafloor before it penetrates the sediment.
Penetration is attempted by spooling out the wire as quickly as possible, or by using a mechanical trigger used for a piston core sampler (e.g. Hyndman et al., 1979) . In either case, a significant amount of frictional heat is generated, and we need to leave the probe in the sediment for 10-20 minutes to allow the heat to diffuse away from the sensors and to avoid the heat generated by the steel rod or core pipe that are about 5 cm away from the sensors. The typical time constant for the heat dissipation of 5 cm distance is about 30 minutes (assuming the thermal diffusivity of marine sediment as 10 -6 m 2 /s), so the correction for frictional heating has to be applied in order to obtain insitu formation temperature (Bullard, 1954) (Fig. 3 ).
The vertical temperature gradient is estimated by a weighted least-squares fit, where the weight is calculated from uncertainties due to frictional heat correction.
Thermal conductivities were measured on core samples, using the full-space needle probe method or half-space method (e.g. Von Herzen and Maxwell, 1959) . In both measurements, calibration was applied using three standard samples (rubber, glass and silicon blocks). Correction for insitu temperature and pressure is not applied. It should be noted that the overall error or uncertainty of heat flow can be as large as 10%, partly because of the uncertainty of thermal conductivity.
Color reflectance
The color reflectance of the halved core surface was measured at every 2 cm using a Minolta Photo-spectrometer 
Vane Shear
In order to measure the shear strength of core samples, we conducted a vane shear test. Shear strength is measured using a four-wing-bearing torque driver of 2 cm in height and 1 cm in width. The measurement was done as follows; 1) all the wings of the torque driver penetrated directly into the split surface of the working half core sample, 2) the torque driver was rotated slowly, 3) the torque force was record at 1 second interval. Each test was done for approximately 20 seconds. If the sediment samples were too stiff to measure, the penetration depth of the wings was changed from 2 cm to 1 cm, and measured again for 20 seconds at the new surface.
The shear strength is calculated from the shear friction working during rotation of the driver. According to the vane rotation length, it is calculated that one unit on the driver is equal to 4.54 kPa. The shear strength C (kg/cm 2 ) is calculated as :
where Mtmax is the torque moment (kg·cm), H the wing height (cm), and D the total wing width (cm).
Heat flow on the Nankai Trough off Kumano (a) Ewing type outrigered sensors are attached to the core barrel.
(b) Violin-bow type thermistor string is attached to the piston core sampler.
(a) Fig. 3 Example of temperature versus time after penetration. Color-coded curves indicate subottom temperatures measured by the sensors at different depths. An instrument tilt and tension applied to the wire is also plotted. Table 2 shows the result of heat flow measurements.
Results and discussion

Heat flow on the Nankai Trgough
We obtained 13 reliable heat flow values in the Kumano region. The HFPC01 samples were taken from the Kumano Basin. Under such conditions, sediment near the surface is deposited rapidly before it is thermally equilibrated to the geothermal gradient. Accordingly, the surface temperature gradient is reduced by about 15 % from the basal heat flux (e.g. Hutchinson,1985) , i.e. the theoretical value estimated from the age of oceanic crust. Likewise, surface heat flow in an area covered with slope failure deposits or debris flow can be lower than the basal heat flux, depending on the sedimentation rate and thickness, and thermal diffusivity. (Fig. 8) .
AT(24330yBP)
Particularly, one previous heat flow in the Shikoku Basin was obtained close to HFPC02 and HFPC03 (Fig. 7) , and it was 62 mW/m 2 . Although the quality at HFPC02 and 03 is not sufficient (see Table 2 ), other nearby stations also show silimilarly high values. We anticipate that this previous value Another possibility is that this knoll was formed by the thrust faulting dipping to the north. The asymmetrical structure across KK, recognized on the MCS profile (Fig. 8 
